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NATIONATL ADVISORY COMMITTEE. FOR AERONAUTICS

RESEARCH MEMORA NDUM
TESTS OF A TRIARGULAR WING OF ASPECT RATTIO 2 IN THE
AMES 12-FOOT PRESSURE WIND TUFNEL. IT — THE
EFFECTIVENESS AND HIRNGE MOMENTS OF A
CONSTANT-CHORD PIAIN FLAP

By Jack D. Stephenson and Arthur R. Amedo

SUMMARY

A semigpan trilangular wing wlth a constant—chord traliling—edge
flap was tested to evaluate the aerodynamic characteristics of such
a wing from landing speeds up to a Mach number of 0.95. Tests were
includsed to ascertain the effects of the addition of a body and of
modifications to the airfoll sectlon. Data are presented showing
the 1if%4, drag, and pltching—-moment cheracteristlics of the model for
various flap deflections and the hinge-mament characteristics of the
flap.

As the Mpch number was increased from 0.18 to 0.95, the lift—
curve slope incrsased by 0.01 per degree, and the aerodynamic center
moved aft 5 percent of the mean serodynamic chord. TFor the same
increase in Mach number, the 1ift effectiveness of the flap increased
20 percent, and the pltching-moment effectlivensss at a constant angle
of attack increased 35 percent. At low speeds, the effectiveness of
the flap was maintalned to lerge deflectlons and large angles of
attack, and changes in Reynolds number between 5,300,000 and 15,000, OOO
had no significant effect. )

The rate of change of hinge-moment coefflcient with angle of
attack had a large negative value and becams more nsegetive with
increasing Mach number. The rate of change of hinge—moment
coefficient with control-flap deflectlon had a low—speed valus of
—0.013 and a value of —0.022 at a Mach number of 0.55.

Data from the tests have been applisd to the calculation of the
longitudinal-stablilty and —control characteristiecs of an alrplene
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geometrically similar to the wing-body model. The calculatilons

indicate that effective longlitudinal control could be provided by the
constant—chord control surface at all speeds, but the hinge-moment .
characteristics were such as to requlire a powerful irreversible

actuator., '

INTRODUCTION

In varlous 1lnvestigatlions of the characteristica of wings
designed to operate at moderate supersonic speeds, 1t has been shown
that the low-aspect-—ratlo trisngular wing offers several adventages.
The low aspect ratio and high taper result in structural problema
less serious than those usually assoclated with thln wings deslgned
for these speeda. The beneficial effects of sweep at supersonic
speeds, low-pressure drag, and low drag due to lift have been shown
to be theoretically posslble for the triangular wing with the apex
forward and the leadlng edge swept well behlind the Mach wave
(reference 1). Compared with high-aspect—ratioc wings having the
game amount of sweep, the triangular wing gives evidence of superilor
longitudinal=-gtablility characteristics at high 11ft coefflclents.

This report presents results of tests in the Ames 12-foot
pressure wind tumnel of a triangular wing equipped with a plain
constant-chord tralling-edge flap. Tests of the same model with an
undeflected flap were described 1n reference 2.

SYMBOLS

The following symbols are used 1n thils report:

Cp drag coefficient <E§’;§>

Cn hinge—moment coefficlent (hinge Eomsnt
11ft oo
C1, 1ift coefficlent —qT-)
Cm pitching-moment coefficlent about the quarter—chord point of

pitching moment
the wing mean aerodynamic chord ( )

aSc?
hinge moment, foot—pounds

Mach number <E>
a

re



FACA BM No. ASEO3 3

-

'V 5
R Reynolds number < °n° )
g acceleration due to gravity, feet per second per secomnd
n normal acceleration, feet per second per second
o angle of attack of the wing chord line, degrees

angle of the flap from the wing chord line, degrees

O, flap angle wmocorrected for distortion, degrees

8 area of the semispan wing, square feet
v alrspeed, feet per second

a8 speed of sound, feet per second

b wing semlispan, feet

b span of the flap, feet

c local chord, feet

b
f c®dy
ct wing mean sercdynsmic chord, M.A.C. —-9—5— s feot

Tp root-mean-square chord of the flap aft of the hinge llne, feet
q dynemic pressure (%pve) , pounds per square foot

¥y spanwise statlion, feet

) coefficlent of vlscosity of alr, sluge per foot-second

o} mags denslty of alr, slugs per cublec foot

MODEL ARD APPARATUS

The teets described 1n thls report were conducted in the Ames
12-foot pressure tunnel, which is a variable-density wind tunnel
having a circular test section modified by the addition of four
equally spaced flat sections of h-FPoot chord. The cheracteristics
and performence of the wind tunnel are dlascusmeed in reference 2,
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The semispan trilangular wing, which was constructed of steel,
was mounted on a turntable in the flat sectlon on the tunnel floor.
The unmodified wing had S5-percent-~thick, uncambered, double-wedge
sectiona with the maximum thickness at 20 percent of the chord. A
limited amount of data was obtained with the leadirng edge sharp and
the ridge line (line of maximum thicknesa) sharp, and with the
loadling edge sharp and the ridge line rourded to a radlius of 32.22
percent of the chord. The major portion of the data was obtalned
with the ridge line rounded to 8 radius of 32.22 percent and the
leading edge rounded to a radlus of 0.25 percent of the chord.
Figure 1 shows the dimensions corresponding to the three profiles.
Figures 2 and 3 are photogrephs of the model In the test sectlon
1llustrating these modifications. Dimensional congtants used in
defining the coefflclents for the model are glven 1in table I.

A wing-body combiration was formed by the addition of helf of =a
body of revolution, mounted symmetrically on the wing, as shown in
figure 4. The coordinates of the body are also shown in this filgure.

A constant-chord flap having an area aft of the hinge 1line of
1.8 square feet (20 percent of the original unmodifled wing aresa) was
supported on three hinges and restralned from rotation at the inboard
end by an electric straln-gage unlt and an angle-indexing bracket.
( See fig. 2.) The flap hed a radius nose with no aerodynamic
balance and an unsealed nose gap of 0.028 inck (0.37 percent of the
flap chord). Filap angles in incremsnte of 2° from 30° to —30° could
be set by means of the indexing bracket. In tests of the wlng-body
combinatlon, the flap extended into the fuselage through a cover
plate which was changed for each flap setting. It was nsecessary to
leave clearance in the plates to allow for the deflectlon of the flap
due to the aerodynamic load. These geps averaged about five—elghths
inch in width at the trallling edge ard tapered to a small clearance
at the hinge line.

The gep between the wing root and test-sectlon floor was belween
0.01 and 0,15 inch where the wing root extended beyond the turntable;
consequently, some glr leakage was possible. The boundary layer on
the tunnel floor, the displacement thickness of which was 0.5 inch
at the model, was not removed.

CORRECTIORS TO DATA
Correctlons have been applied to the data to account for the

effecta of tunnel-wall Interference, constriction of the alr stream,
tare forcee on the model-support plate, and distortlon of the flap

P
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under lo=d. All correctlions except that for the distoritlon are the
gsame as those used in reference 2 and are summarized ss follows:

Tunnel-Well Corrections (Added)

Ay = 0.722 Cf,
ACp = 0.0107 Cr2
mm = 0

Constriction Correctlions

The followlng table glves the uncorrected Mach number and the
ratio of corrected dynamic pressure to the uncorrected dynamic

pressure corresponding to the Mach numbers for which data are
presented:

Corrected q, corrected

Mach Uncorrected Mach number e

oumber q, uncorrected

Wing alone | Wing and body| Wing alone | Wing and body

0.40 0.400 0.400 1.000 1.000
«50 «500 «500 1.000 1.008
.60 .600 .600 1.000 1.010
.70 .699 695 1.000 1.012
.80 <797 .70 1.004 1.018
.85 845 .835 1.006 1.024
.90 892 ] 877 1.009 1.034
«93 .918 .899 1.013 1.043
.95 <933 .912 1.017 1.052

Tare Corrections

Tare corrections were applied to sccount for the turntable drag
but not for aerodynamic Interference between the model and the turn—

table. The tare-dreg coefficlents were found to vary wlth Reynolds
number only. The values are as follows:



6 NACA RM No. A8E03

Tare—drag coefficient
Reynolds number Wing alone | Wing and body

5.3 X 108 0.0032 0.0022
15 x 106 .0028 .0018

No correction was applied for the effect of air leaksge between
the turnteble and the tunnel, although there was some evldence that
this leskage may have affected the drag date slightly.

Flap-Distortion Corrections

Angular deflectlon of the flap under load was known to be appre—
clable because of the low rigidity of the restraining bracket and the
flap itself. In order to determine the magnitude of the distortion,
measurements were made of the anguler displscement, at three spanwlse
stations, of the flap under aerodynamic loading. This was done by
measuring, with the model in the alr stream, the deflection of beams
of light reflected from mirrars on the flap at each station. The
distortion of the flap as a whole, which wae assumed to be the average
of the values at the three stations, was then correlated with the
hinge moment. The distortion data were obtalned only when the teat
gectlon was approximately st atmospheric pressure and, therefore, at
relatively low Mach number. The effect upon the correctlon of changes
in the load dlstribution resulting from changes in Mach number was not
cansidered because the mean torsional deformation of the flap was
found to be small compared with the angular deflection ariginating
in the restrelining bracket. Since the flap was set by means of an
indexing head which maintalned £fixed no-load angles, each serles of
data was for a small range of flap angles. Data for consteant flap
angles or constant angles of attack were obtalned by interpolating
graephically between test polints. Care wasg taken to preserve any
irregularitles, so that the unlformity of the test polnts within any
one curve is typlcal of the uncorrected data.

TESTS

Tests were made to ascertaln the 1ift, drag, and pitching-moment
characteristics of the model and the hinge-momont characteristice of
the flap as they ere influsnced by changes in Reynolds number and
Mach number. The flap could be deflected throughout a range of angles
from —30° to +30° » but at the hlgher Mach numbers and higher dynamic
pressures the range was limited by the strain—gage capacity and by
excegslve vibratlon of the flap. The angle of atiack was varied from
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-10° to +30° Por the wing-elons tests, and fram —18° to +18° for tests
with the wing-body combination. These ranges were also reduced at
high speed because of the excessive hinge loads, vibration, and
limitations of wind—tunnel power.

Deta were obtained at constant Mach numbers fram 0.18 to 0.95
with the tunmel at the pressures required for a Reynolds number of
about 5,300,000, the highest Reynolds mumber for which hligh Msch
nmumber data could be obtalned over a moderate angle—of-attack range.
At the lowest Mach number, 0.18, the effect of increasing the
Reynolds npumber to 15,000,000 was dotermined.

RESULTS AND DISCUSSION

TPeste have been made to investigate the characterlstlics of the
wing slone asnd the wing in combination with the fuselage under the
varlety of conditlons within the capacity of the 12-foot mressure
tunnel. Initlal tests showed that the effects of some changes were
quite small, permitting the eliminatlon of certain portiomns of the
test program. As shown in reference 2, changes in Reynolds number
from 3,500,000 to 5,300,000, the maximum extent possible at high Mach
number, hed practically no effect, and a change from 15,000,000 to
27,500,000 at 0.18 Mach mumber caused only a small decrease in drag
coefficlent and 1ittle change in other date. Because the pliching
moment of the wing at high angles of attack seemed to be affected by
Mach nunber even at low speeds, tests were made at several Mach
nunbers for whickh ordinarily no effects of campressibility would be
expected.

Results ere presented graphically 1n this report for a repre—
sentative serles of test conditloms, and data are tabulated for
Intermediate conditions. HExcept for a limited number of curves which
show & ocomparison of the data obtalnsd with the slightly modified
alrfoll sections, the data are for the wing having the leadlng edge
rounded to a radlus of 0.0025¢ and the ridge line rounded to a radius
of 0.3222c.

Wing Alone, TLow Mach Number

Angle of attack, drag coefficlent, and pliching-moment coefficient
ag functions of the 1lift coefficient, and hinge-moment coefflcient as &
function of angle of attack are presented in filgures 5 through 10 for
the wing alone and in Pigures 11 through 16 far the wing with the
fuselage. Similar date for intermediate test conditions are presented
in tables IT through IX. '
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Flgure 5 shows that the effectiveness of the flap in producing
1ift and pitching moment at low Mach number was malntalned throughout

L1ln vimemn AP Plan cormclacs @uam ALY A .ALO LMham +ha mvelos AP addbanls
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wes increased to 14°, the pitching-moment curves indicate that there
was a sudden forward shift in the center of pressure accompanled by a

alight logs iIn 1lift. The shift became greater and more abrupt as the
flap wae deflected to lncreesse the 1ift. The angle of attack at which
the shift occurred was not influenced by & change in Reynolds number
from 15,000,000 to 5,300,000. (Compare figs. 5 and 6.) An investiga-—
tion of the causes of the break in the piltching-moment curves of a
similar triangular-wing model 1s descrlbed in reference 3.

As the flap was deflected to angles over 12°, the minimm drag
began to increase and the variation of drag with 1ift became somewhat
greater (fig. 6(b)). The 1ift coefficlent for minimum drag changed
glightly wlth flap angle, Ilncreasling wlth posltlve deflection of the
flap. TFigure 6(c) shows that the variation of hinge—moment coeffi-
clent with engle of attack was negative and large. Within ths range
of flap angles between *12°, the curves are smooth except at the
angle of attack where the bresk in ths pltching-moment curve occurred.

Wing Alone, High Mach Number

The asrodynamlc characterlstics of the wing alone at Mach
numbers of 0.70, 0.85, 0.93, and 0.95 are presented in figures T
through 10. Below the angle of attack at which the center of
pressure ghifted suddenly, there were nearly linear wvarlations of
angle of attack and pitching~moment coefficient wilth 1ift coefflcient
over a wlde range of flap settlngs. As the Mach number was increased,
the slopes of the 1ift curves increased gradually, and the slopes of
the pitching-moment curves became lncreasingly negative. The control
flap remained effectlve throughout the whole range of Mach numbere.
The shift in the center of pressure occurred at approximately &
constant angle of attack regardless of flap angle for any one Mach
number., As the Mach number was lncressed, thils.discontinuity was
delayed to higher angles of attack, but the abruptness and extent of
the center—of-pressure shift became greater. A comparison of the
drag data at varlous Mach numbera shows that the drag rise with 1ift
decreased slightly with increasing Mach number. When the flap was
deflected more than 6°, there was a considersbly greater increase in
minimum drag coefflclent with Mach number than that for the model
with the flap neutral.

The large negetive varlation of hinge moment with angle of
attack became greater as the Mach number increased, particularly for
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the higher angles of attack. A divergence of the curves for constant
flap angle at the higher Mach numbers indicates increased hinge~
moment varlation wlth flap deflectlon.

Effect of the Body

Data obtained with the wing-body comblnation are presented for a
Reynolds number of 15,000,000 at a Msch number of 0.18 (fig. 11), and
for a Reynolds number of 5,300,000 at Mach numbers of 0.30, 0.70,

0.85, 0.93, and 0.95 (figs. 12 through 16). Addition of the body
caused & slight reductlon of the static longltudinal stebillity and an
Increase of the minimum drag, but did not change the 1ift or the shape
of the drag curvese. The varilation of hinge moment with angle of attack
was slightly greater than that measured for the wing alone, probably
because of the pressure differentlisl over a part of the flap within
the fuselags.

Effect of the Flap

Variations of 1ift coefficlient, pltching-moment coefficlent, and
hinge—moment coefficient with flap deflectlon at zero angle of attack
are shown in figures 17 and 18. Figure 17 sghows low Mach number data
for the wing alone and the wing-body comblinstlon at & Reynolds number
of 15,000,000. Data obtalned at a Reynolds number of 5,300,000 are
presented in figure 18 for a series of Mach numbers from 0.18 to 0.95.
The 1ift and plitching-moment coefficlents varled linearly over & large
range of flap angles, the effectliveness lncreasing somewhat with Mach
number. The hinge-moment curves decreased (algebraically) in slope
falrly repidly wlth ilncresses in Mach number, particularly for negatlive
flap angles beyond —4°. The effect of adding the body was to cause a
slight reduction in flap effectiveness but te increase slightly the
absolute value of the varlation of hinge-moment coefficlent wlth flap
deflection.

Effect of Mach Number

Figure 19 shows how the 1i1ft, plitching moment, and hinge moment
varied with Mach number at an angle of attack of 0é for several
constant flap angles. For flap angles greater than 4°, the hinge—
moment coefficlent underwent considerable change with Mach number;
whereas the changes 1ln 1iftand pltching-moment coefflcients were
relatlively emall.
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The minimm drag coeffliclents are shown in figure 20 as a
functlion of Mach number for several flap angles. The large increase
in minimm drag with flap deflectlion, when the Mach number exceeded
0.60, suggests an important loss in wing efficiency if lerge flap
angles are required in order to provide balance. A simllar loss
would result from large positive deflectlons If the flap were used
es a lift-producing device in thls speed range.

Figure 21 shows the verlation with Mach mumber of lift-—curve
slope and sercdynsmlc center. The lift-curve slope at zero 1ift and
0.18 Mach mumber was 0.038, becoming greater with an increase in
olther 1ift coeffictent or Mach number. The aerodynsmic center began
to move aft at 0.40 Mach number until at 0.95 Mach number the total
displacement was 5 percent of the mean serodynamlc chord. Figure 22
gshows the varlation with Mach number of the 1ift effectivemess JCL/d5, .
the pitching-moment effectiveness oCp/d8, and the location of the
aerodynamic center of the loafl due to the flap, measured at zero angle
of attack and within a range of flap angles near zero., As the Mach
number increased from 0.50 to 0.95, date for the wing-body combination
showed an 1lncrease of 20 percent in 1ift effectlveness, an increase of
35 percent 1n pltching-moment effectiveness, and an aft movement of
the aerodynamic center of the loading due to control-surface deflec—
+tion smounting to 6 percent of the mean aerodynsmic chord.

Slopes of the curves of hinge-moment coefficlent against angle
of attack oCL/0q, measured with the flap undeflected, and hinge—
moment ‘coefficient ageinst flap angle CL/d5, measmured at zero angle
of attack, are plotted in figure 23. There was a decrease of about
20 percent in the algebraic value of dCp/da as the Mach number was
increased from 0.18 to 0.90. The value of dCL/08 decreased
algebralcally with increasing Mach number, the decrease becoming more
pronounced as the Mach number exceeded 0.90. At a Mach number of 0.95,
oCp/06 was 160 percent of the low—speed value.

Lift-Drag Ratlo

Figure 24 presents the varlation of lift—drag ratio with 1ift
coefficlent for the wing-body combination at three Mach numbers: 0.18,
0.30, and 0,93. Thils varlation affords a measure of the efficlency of
the configuratlon when the flap 1s deflected, elither to provide
balance or to obtaln lncreases 1n 1ift. Since the model was symmetrical
about the chord plane, the curves may be used to represent positive
flap angles by reversing the signs of the axes. It 1s evident that
the loss in lift-drag ratio accompenying negetive flap deflectlons 1s
important if 1t becomes necessary to deflect the flap in the directilon
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such as to reduce the 1ift in order to provide longitudinal balamce,
and that a substential gain In 1ift—drag ratio conld be realized if the
movable surface were deflected to posltive angles and used as a
landing flap. In additlon to improving the lift-drag ratlo, the use
of the surface &s a landing flap offers a means of avoldlng the
excessive angles of attack otherwise required in landing (fig. 11{(a)).
The effect of adding a horizontel surface, which would be necessary

to balance the pitching moment due to the flap, must be included Iin
any evaluation of the gain in 1ift-drag ratlo asscclated with these
positive flap deflections. At a Mach number of 0.93, improvement in
the lift-drag ratio resulting from the effective camber due to a down-
deflection of the flap was offset by the inorease in minimim drag with
flap deflection. The lift-drag ratiocs of the trianguler wing were

low under all cordifions, and the meximm values for the wing-body
combination, which occurred at e 1ift coefficlent of about 0.2, were
never greater than 11.

Wing-Profile Modifications

Figures 25 through 28 indicate the aerodynamic effects of slightly
modifying the wing profile. Curves presented 1n these figures ere
uncorrected for flap dlstortlon, the effect of which was investlgabed
only for the wing with a rounded leadlng edge and rounied ridge lines.
In the investigatlion of the effects of” the modifications to the alrfoll
section, the wing was first tested wilth true douvble—wedge sections and
was subsequently tested with two alterations, rounded ridge lines, and
a rounded leading edge with the rounded ridge lines. (See fig. 1.)
Effects of the modification are noticeable only at the higher angles
of attack and, in particular, above the anglie at which the discontinuity
in the pitching-moment curve appears (fig. 25). Rounding the leadlng
edge resulted in a slightly reduced lift-curve slope and an Increase
in the statlc stablllty st the higher angles of attack. The center—
of—pressure shift occurred at a somewhat lower angle of attack for
the rounded profile. Only small changes in hinge-moment characteristics
resulted from the modificetions (fig. 27), the principal differences
appearing at the angles of attack nesr the center—of-pressure shlft,
There was no apperent effect of rounding the ridge lines,

APPITCATICON OF DATA

Data from the tests have heen used 1n the caloulatlon of the
stability, maneuverebility, control-flap hinge moments, and sinking
gpeeds of a talllesa alrplane employing & triangulesr wing In £1ight
at subsonic speeds. The alrplane was chosen to be geometrically
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gimilar to the model tested with the fuselage and the wing with
rounded leading edge and ridge lines. Dimenslons of the alrplane

wara asaimad to he s foallawas
were sgoumned TO D& 88 10.,.0¥WE!D

Wing Brea « ¢« o o o« ¢ « o a o ¢ 2 =« o« v o « a s o o « » « 500 8q £t
Wing span . ¢« ¢ 2 ¢ ¢ 2 = « = s @ © s o« o s« o o« o ¢ o o & 31.91 £t
Control=F1lap BY88 « « o « o « = s « s s ¢ =« =+ « « « » o 908 8q £t
Flap hinge moment ¢ « « « « o « « o« « « s « « o« » ., 281.8 Cpqg ft-1b

Consideration of the requlrements for longltudinal control to
be provided by the oonstant-chord flap led to the assumption of an
Irreversible control actuator. This assumption wag & result of the
hinge--moment investigation, which indicated that the stlck-free
neutral polnt was a considerseble dlstance ahead of the aerodynamlc
cenbter of the wing. If the center of gravity were located sufficlently
far forward to obviate the need for lrreversible controls, the large
up-elevator angles required for level flight would impose serious
limitations on the maneuverablllty of the glrplams and result in
high drag due to the large angles of attack. A center of gravity at
32 percent of the mean serodynamic chord was chosen, based upon the
requirement for the maximum maneuverabllity without allowing the
eirplane to become unstable (with irreversible controls) at low speed.

PFlgure 29 shows the 1ift coefficlent, the hinge moment, and the
control-flap angle as a function of Mach number for the alirplane in
level £light at 30,000 feet altitude. Although the flap-angle
varlation is stable over the range below 0.93 Mach number, the
control-force variations 1ndicete merginal stability. If e itrim tab
were used to trim out the large push force, stick-free instabllity
would result at all Mach numbers. The control-surface angles and
control forces requlred in a constant-speed maneuver which produces
& change In the normal acceleration are shown in figure 30 for
various Mach numbers from 0.60 to 0.95. It is assumed that the
alrplane has & wing loading of 60 pounds per square foot and is
operating at 30,000 feet altitude. The control-flap angle necessary
to lncrease the normal acceleration becomes greater at the higher
accelerations for the Mach nmumbers above 0.70, indlcating the effect
of the increase in static stability at high Mach number and high
angles of attack. At the lower speeds, lncreasing push forces are
required as the normal acceleration 1s increased. The nonlinsar
varlation of control-flep angle with normsl acceleratiorn factor at
the higher Mgch numbers, larger angles being required at high 1ift,
results in the reversal of the slopes of the control hinge-moment
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curves. At the highest Mechk numbers, 0.93 and 0.95, a large
(negative) change in Cn/d5 causes the floating angle to be
reduced to the extent that a pull force l1s needed for balance in the
maneuver. The sharp rise in hinge moment wlth increese in normal
acceleration sbove 2.8¢ at a Mach mmber of 0.95 indicates that
structural requirements of the control sctuator may be a major
problem, if even moderate meneuverabllity is to be attained at this
speed,

The steep power—off gliding angle resulting from a low 1ift—
drag ratic at high angles of atteck is one of the objectionable
characterlstics associated with thls type of airplene. Figure 31
shows the sinking speed, hinge moment for balance, control-flap
angle, and angle of attack as a funmction of gilding speed at sea
level. The minimum power-off sinking speed for the lightest wing
loading consldered, 20 pounds per sQuare foot, is 32 feet per second,
and occurs at a forward speed of 190 miles per hour. ¥For the LO—pourd
wing loading, the minimum sinking speed is 45 feet per second at e
forward speed of 270 miles per hour. Reference 4 indicates that some
reduction in the vertlcel speed during & landing would result from
the large grourd effect upon the trilanguler wing. Bowever, figure 31
shows that even the moderate wlng loadings which were assumed result
in sinking speeds that are substantlally greater than those thought
t0 be safe for plloted alrplanes (reference 5). The data indicate
that considerable difficulty may be experlenced by a pillot of an
alrplane employlng a lowaspect-retlc triangulsr wing in landing
without power.

CONCLUSIONS

The folliowing conclusions have been drawn from the resultes of
tests of a triangular wing model wilth a constant—chord plain flap:

1. At low speede, the flap was effectlve in producing changes
in 1ift and pitching moment to deflections as large as 24°. Changes
in Reynolds number between 5,300,000 and 15,000,000 had littie
effect, except at flap angles over 20°.

2. Increasing the Mach number from 0.18 to 0.95 caused the
aerodynamic center to move rearward about 5 percent of the msan asro-—

dynamic chord and the slope of the 1lift curve to Increase by sbout
0.01 per degree.

3. For the wing-body combination, the 1lift effectiveness of the
flap Increased wilth Mach number by 20 percent of the low—speed value,
and the pltching-moment effectiveness at a constant engle of attack
increaged 35 percent between Mach numbers of 0.18 and 0.95.
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4, The varilation of hinge-moment coefficient with angle of
attack was negative and large under all conditilons, and 1ts alge-
braic value decreased 20 percent between Mach numbers of 0.18 and

0'%.

5. A conslderable change with Mach number was found for the
varlation of hings-moment coeffilclent with flap deflection. At a
Mach number of 0.95, thils variation had iIncreased to 160 percent
of the low—gpeed value.

6. The lift-dreg ratios were generally low and were reduced
considerably by upward deflections of the flap, such as are required
te balance a tallless alrplane in flight. At low speeds, an
Improvement 1in the lift-drag ratlo resulted from small positive
deflectlions, but at the higher Mach numbers the lmprovement was
offaet by the rise in minlmum drag with f£lap deflection.

7. For & glven Mach number, the sudden shift of the center of
pressure of the wing occurred at about the same angle of attack for
all flap angles. Increasing the Mach number delayed the shift to
higher angles of attack and caused the abruptness and amount of the
ghift to Incresase.

8. Calculations wers made of the characteriatice of a tallless
alrplane consisting of a triangular wing wlth a fuselage and using
a constant-chord plain flap for longitudinal control. Results of
the calculatlons may be surmarized as follows:

(a) The hypothetical elrplane hed a st&ble variation of
control-fiap angle with speed until the Mach number
exceeded 0.93. :

(b) At Mach mubers below 0.90 with the center of gravity
at 32 percent of the mean aerodynamic chord, a large varila-—
tion of £lap hinge moment with angle of atbtack resulted in
gtick-free 1inetability and, unless an irreversible type of
control actuator were employed, large push forces would be
required in & maneuver to lncrease the normal acceleration.
The effect of increasing the Mach rnumber above 0.90 was to
cauge the push forcee to diminlsh and then becoms pull
forces.

(¢} The forward speeds and sinking speeds assoclated
with the low-aspect-ratlo trianguler wing in a power—off
approach were so lerge as to indicate that soms power
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would have to be applied if e safe landing were to he
sccomplished.

Ames Aeronautical Isboratory,
National Advisory Committee for Aeronautics,
Moffett Fleld, Calif.
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TABLE T — MODEL: GEOMETRIC DATA

Area of semlspan wing, S
With rounded leading edge . . . « « ¢« » » 8.84 5q £t
With sherp leading 0dge. ¢ + ¢« « ¢ o o o o @ 9 8q £t

Mean serodynemic chord, c' .
Wlith rounded leading €388 « « + o ¢« o ¢« o s o« 3.93 £t
With sharp leading €dg@e « « ¢ o ¢ o o« o o ¢« o« « LTt

Wing Semisp&n, b e e o & 8 & @ & & o . *e & o e 3 ft

Root~mean—square chord of the flap, Cp
Wing 8loNe « « « o s o « o« o ¢ s o « o o o 0,6107 £%
lelg and- bod-y L] L] . L] L] III L] L] . L] L 4 L] * L ] L] 0.60"“3 ft

Spen of the flap, by : )
wingaj-on-e lll‘u...l-_....ll.l 3ft
Wing and DoAY « o o ¢ ¢ « o ¢ « « ¢ o o « « 2,565 £%
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Table II.-Aerodynamic characteristics of a triangular win
with various flap angles. Reynolds number, 5,300 000;
Mach number, 050.

S la |G |lGl|Gm\G| |ls|ea|CG| Gl GG
o -10 |-o.263} 0.078 | 0.071{-0.090 g -10 -0.259| 0,045 | —0.02k | -0.030
o - -5 -. 360 . 050 .o57 | .073 8 :g -.160 .02 —-.035} ~.0H
0 -6 -.26% .02% Lo | .056 g ~.065 .01 - ~.0E3
o -t ) -,169 .016 .028 | .0Z% g ~4 .02% 2010 | -. ~.082
0 -2 | -.085| .o08}] .015| .021 4 ~2 .110 | .00 { —.077] ~.093
o o -, 00 007 005 | .003 g a «190 016 - ~.115
) 2 . Zg .009 | -,011|-.016 5 2 275 | .02% ] -.10{ -.132
0 b .1 .01 -.022 | -.032 g L - K& .gg.g -.12% | -.156
o 4 .25 .026 [ ~.037 | -. 2 5 6 JAr0 | . —-137 | --17%
0 g . 048 | ~.051 | -0 8 8 30| .92 -2 -.196
ool BBl smlElze | f LB | BB Rk

1 . . -. - . . = —
o 1 EES .153 | -.085 | -.114 g iy ZZ&- .22 -1 —.2k1
Q 16 .70 | .2080 | -.092 | -.123 g 16 .965 | .2 =137 | -.257
o 1% - -253 __096 -.156 ] 1% 1.06 « 350 --209 -.271
a 20 . 392 JEL3 | -.109 | -a1dk £ 20 . 205 | -.132 1 -.301
Q 22 <9 .2%0 | -.121 | -.199 g 22 1. 865 | -.192 | -.312
0 2L § 1,060 .hgg -1%2 | -.210 & 24 1.221 gno ~.20% § -.316
o 26 1,128 _206 -1 | =.22 g 26 1.280 <816 | -.209 | -.32
o o2& 1.190 . - 1l | -2 8 28 1.308 698 | ~.a33 ]| -.33
Q %0 1,228 58t | 159 |-.2 & . o] 1.33% T | =221} -.359
2 -10 -li12 .680 | -0 .060 12 | -10 ~.16 040 | ~.06E | --080
s - -¢& | -.®0 | .20 | .03 .oh2 122 | -8 -.o&g .02k | ..o78 { -.096
ES -6 - 21 230 | .019 02 12 -6 029 014 | ~.093 § -.113
] -4} ~.120 .120 | .005 00 12 | -k <120 | .oa4 | ~ 308 | -.131
2 -2 -.0 <007 |-.008 |-.00% 12 -2 «215 <019 | ~.z: | --151
2 o -.04 008 |-.020 |-.,026 iz o 281 .027 | ~.332 { -.1
z 2 «127 | .01l {-.033 -.oh?: 12 2 %2 | .03 | -.1u% { -.18
2 i 2131 ,019 |-, =.06 1z i . .0 ~.152 { -.206
? 6 - 205 «0% |-,061 -.g;g 12 6 <550 <087 | ~.180 } -.232
2 - .11-05 «058 |-.07 ~. 12 g 861 «120 -.19% —'220
P 10 .505.] .07 |-. =113 12 | 10 «760 | ,160 | —.207 | -.2B6
z 12 .601 . g =200 |~-,128 12 12 .sgg .208 | -.217 | --2%0
2 pL . 700 2168 [-.112 |-, 12 | 1t . .262 | ~.228 | -.296
3 1 . 800 220 |-.125 |-,15% 12 | 16 1.088 | .25 |...239 | -.3l2
> 18 .sgg o275 |-.11& |-,1 12 | 14 1.137 | .3%8 | ~.a37 }--322
5 20 .9 3B [-.129 |-. 12 | 20 1.4 | W37 [ -2z | -3
2 22 | 1.028 JH02 |-.1h2 |-.228 12 | 22 1.1 . ~.2L --350
5 24 f1.102 | W47k |- -2 w2 | 24 1.2 ggzo ~.23 —-_5(26
| B (R Etlcig s | | BlE R R |Tm o

B Y - “e 1. 3 . — -3

g 20 1. «697 [-.173 |-.285 12 | = —_— Z_- __2_35 3;
-10 —. 260 <058 § 021 030 20 }-10 o .02% | -.1 -.222

i.‘: -8 | -.260 | .0% | .010 «OL3 20 | s 100 | 0om } .16z | —.242
Py -6 -.16 «019 | =0 - 20 | -6 200 03 | -.178 —-251
5 -k | -.0 «010 |-.018 |[-.020 20 | - «290 «.039 | — 189 | -.28
I -2 2013 .008 _.Oﬂ "-037 20 -2 . 2 «0 -~ 200 -.302
i 0 £095 | .010 |- -o?g 20 0 Jz0 02% -.205 | -.311
I 2 <178 |= 01k [-.0 ~.0 20 2 Jgs | .00 } —.p18 | -.321
M L .266 .oag =072 1-.093 20 | L . 2100 | -.221 | -.339
I’ 6 .360 -Oh "008 ~e111 20 6 +61 «138 —-?H‘O _-386
I _ 13 .ugg ggo -.gg -.h:;»o 20 13 .3230 %z:sﬁ -.278 --t‘g’l

. . - ~e 20 - . - 28 --
i‘; 12 .25& »140 j-,127 oty 20 | 12 1.01 .287 -.293 Zlnib
if 1L 7 .15; -.140 j~.178 20 | 1k 1,107 | 347 | --307 | -.bse
i 16 JEBE | . -1 ~.198 20 | 16 1.200 | k10 | Zim2 { -.b8h
y 18 +916 | .20 [-.1 -.216 20 | 14 1,210 | . — ] -.hoh
P 20 | 1.008 | . -1 -.242 20 | 20 1.220 | .ug -~ | --bes
4 22 [1.079 | .B25 j-.1 -.260 20 | 22 1.290 .603 —_ | --hys
Pt 2h | 1.1 4o [-172 |-.267 20| 2 |1l2Eg | 659 | ~—— | --u485
P gg 1.2 it =177 -279 20 | 26 1,280 | 727 | — —-ﬁﬁg
i o |1.28 | i7at [-i191 |-lm2 20128 1.3 ) .50 ?




Table I-Concluded NACA RM No. ASEO3

a |G| GlGlG| |s]alal lca
~10 0,512 | 0,090 [ 0.093 |0.120 -12 -10 -0, 0.157 0.206 | 0.282
-g | =-,010 .029 081 | .102 -12 -& _ng{ . ET L1941 264
-6 =31 035 068 | 086 ~12 -6 -.556 | .08 179 .2
<4 1217 .020 051 | 067 -12 -k =457 | .0 261 .223
-2 ] =13 .010 .0 051 12 -2 -.353} .03 LAU3 | L1590

o} -.ggl . 02k | . =12 0 -.271 | .02% .128 | L,170
2 .028 « 008 .011 | 0k =12 2 - 016 Jd16 | .15
y L1131 <011 0 - -12 b =1 01l 2102 ) W1
6 20l 022 | ~,014 |-,020 -12 6 -.023| .01 L0891 .11
g . 302 41 | -.028 [-,037 =12 a8 081 | .02 .ozg .100
10 B0l 066 | -, .0 -2 10 221 | .038 <0 .08
12 .WZ 094 | -.052 {-.088 -12 22 274 | 062 020 .
14 .29 .13 -e063 |~.083 -12 1 .&Zz .093 0f0] .0
16 .80 .1 -.06§ [-,093 ~l2 16 L1 | . 030 .
15 <760 .2 -.074 [-.129 12 18 .gﬁg 1 ‘8%2 .
20 . .2 -.0%9 -.153 13 20 . .226 . -.019
2 9 260 | -.201 |-.258 -12 22 JTHO | .28 -.008 | -.
2 1.018 . -.111 |-,183 s 24 .821 | 346 ~eQ21 { =,
B IR e | | BB | m)oaw | oo
01 * - bt 3 - - L] - ~e
0 1.2(5119 .260 -1 [-,2 12 20 1.0 565 -, 06 -.232
=10 | - Eéo «101 115 | L2486 -16 -10 -.840 | .192 248 .
-8 |- <068 203 | .1%0 ~-16 -8 _'M «1 237 « 333
w6 | =, 350 JOU3 .090 | ,113 -16 -6 - +110 .223 . 3L
=4 ] -.265 025 .073 | 094 -16 -4 -.Em .078 .203 27
-2 | ~-.177 LO013 .ggs .076 -16 -2 -.bBz3 | o5k <180 -
0 |=-.09 «009 .045 | ,060 -1 0 - .03 <169 228
2 |- 008 033 ) 043 -1 2 «.276 | 030 «159 «218
i . .009% .021 | o2k -16 y -l Q22 J187 +198
6 el .019 .ogz .006 -1 6 - 102 .012 +233 176
s . w035 | -0 -, 010 =16 8 -, 008 | ,02 «11 .
10 . «059 | -,020 |-.02 -1 10 0% | , oL JAB2
12 .nﬁo 088 [ -, 03 [~. =16 12 . . «093 .1.3}_
1h g <124 | -,0h0 -.022 -16 % 282 | .082 |
1 .52 167 | ~.045 |-, -16 16 «370| 113 .072 « 081
18 o711 218 | -.0 -.100 =16 28 L7011 158 .0 .
20 « %05 276 | -.088 }-,122 =16 20 .560 | .20% +OLL .05
22 &9 . -.080 {-.1%7 -16 22 . 28 +259 +028 L0138
sl .97 410 | ~.090 }-.153 -16 24 7831 L3595 <013 | =-.019
26 |1.050 U8 | ~,102 |-.172 -16 26 . . 002 | =~ 043
2 }1i.110 553 | —alilt }~,196 -16 28 .83 oM - 015 | -,
20 [1.255 £ | -.127 |2 -6 30 -— —-— -— —
~10 | -.6 .126 160 | L2010 -20 -10 -0} .22 +279 _—
-8 |- . 021 L1487 | L1 -20 -4 - .152 267 _—
-6 -.32 . «133 | .16 -20 -6 -.70 . «253 « 393
-t - 6& 038 <117 | 187 -20 -.595 | <10 . « 320
-2 [=,2 .022 . . -20 -2 - 098 | . oz .207 . 20
0 [|-.17 .01l 086 | 107 -20 0 -1z, 198 . 320
2 |- 010 o0 090 =20 2 - HE | LO50 +190 o3
L (-.,012 . 008 060 | 070 =20 L -.259 | 0% .178 274
€ 076 015 047 | 054 20 6 -.173 | .03 .2 .2
g 171 »028 2033 | .039 ~20 & -. 032 ol 288
10 272 . 020 | 02D -20 10 <01 <041 o1 2
12 . 3568 o7k 008 | (o0l -20 o2 <0 . el
1k 465 . -.ggg -.011 -20 14 207 | 079 <115 +167
16 «55% LT 1=, -, 029 -2Q b1 . W1 2103 139
15 650 ] ~-.021 [~,060 ~20 18 LB [ L1H6 «089 £111
20 o7 . -.036 |-.080 -20 20 486 .13(21 . 0& 088
22 .82 38 |-, -.095 -20 22 .250 2 . « 064
2y 908 280 |-, -.113 -20 2k . + 300 . o O
26 .98 . -.070C [=,133 - 26 JI57 | 366 03 022
28 }[1.050 . -.085 {-.1 ~20 28 .8 o135 015 | =.
Z0 |1.109 . -, 098 [-,1 -20 . ¢] -— - - -_—
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Table lll- Aerodynamic characteristics of a friangular wing
with various flap angles. Reynolds number, 5300,000;
Mach number, 0.60 . :

8| a G |G| Cn|G 8l a |G| Gl Cnl G
0 b=} 1.189 | 0.608 | -0.157 | -0.257 g 28 1,302 | 0.6%2 | -0,.210]|-0.368
o] 26 1.139 .536 -.13'15 -2 2 26 1.274% . 614 -.20 -.%
5] 5 1.072 AT | -.1 -.234 g ak 1.210 .2%6 -.202; -.
Q 22 1.005 287 | -.133 ) -.2m1 g 22 1.158 481 -.193 -.320
a 20 960 328 1 -.130 | -.1%0 & 20 1.111 116 -.205] -,
o] 18 . 869 267 -.115 ¢ -.152 i 18 1,078 . ggs -.aq -
0 16 , 769 221 | -,107 | -.132 & 16 . .281 -.209] -.272
o b . A57 1 -,095 | - 11k & 1 B8 .230 -.195{ -.2
o 12 E 212} -0l 1 -.099 8 12 .752 27h -1 -.2
0 10 R .078 | -.067 | -.081 & 10 .682 .132 -.173 -.224
0 s z 1 o | -.055 | -.06k g g ogk | -,2 -
o & .262 .08 ) - -.0kg & 6 A75 .06 - 13 -.189
o .1 156 015 -.03 -.034 -] i 378 .Cho -.1289) -.167
o 2 .07 016 [ -. - géz 5 2 255 .026 -.109( -.1h1
0 0 ~.00 .007 .001 . g 0 . ,018 -.095 -,120
o -2 - .00% .05 .021 & -2 .112 .012 -.081] -.104
o -h -.170 .015 .028 .038 8 -l 030 010 -.067] -.085
o - -. 268 2% .45 .056 & - -.062 oy | -, -.068
0 -a - 27 051 L061 . g 4 ] -.162 o - -.052
o -10 k7 079 .075 Qg & | 210 -.249 a%3 -.027] -.032
2 28 1.223 628 .18 -.2%6 12 28 —-— —_— — _—
2 26 1.180 59| -1 -2 12 26 -— —_— - -—
2 2y 1.112 . 72 -1 -.259 12 24 — — — -~
H 22 1.0 =51 -, g 12 22 -— -— —_— _—
2 2 1.026 .356 | -.1587 (| -.2L 12 20 1.14% Llg -.zzz -.360
3 13 922 . E -.1 K -.15% 12 1% 1.1 Ao - -3k
2 16 .22 -.13 -.175 12 16 1,089 .33 - -.330
5 14 23 1731 -.12a | -.157 12 1k 969 .20} ~.238 1 -.314
5 12 22 L1251 -l107| -~.138 12 12 .&70 .2& -.2356 | -.302
5 10 Ezo 0281 _—.092| -.1 12 10 71 . -.2i8 | - Baa
H % . Jég .gss -.geég ~.101 12 g . 9)_ clzsg -.ﬁs - g'{u
. . - - 12 . - -.
z I 39| :&3| C:okR| To% | ok 56 o| Tl | iEE
5 g .127 .012| -.036f ~-.0%0 12 2 375 O0RL -.121 -.19&
5 Q .o82 008} -, ~-.0% 15 0 .0 - 13| -1E
] -2 -.035 .007 | -.0% ~.012 iz ~2 .0 =127} -.168
z -k -.123 .012 .003 .00 12 T 121 0151 -—32| -1k
F -6 -2 .02 L018 .02 i3 | - 027 Q18| -.096| -.12
2 -8 -.316 .oy ozlss .ok 1z -£ ~.071 .026] -.0%2 | - 10%
2 -10 -.g21 o070 . .061 1z | -10 -.152 ol | -.070f -,089
b 28 1.255 .80 -.199( -.317 16 | o= 1.3k . -.2 -.1150
I 26 1.21% .p72! -390 -.300 1 a6 1.%13 Egg —.222 =45
n 2 1,142 JA96| -1%c| - 292 16 24 1.279 .610] -.250 ] -.uu3
3 2z 1.091 B2k -.ﬁg -.214 16 az 1.825 533t -, 28 - lt%
L 20 1.079 3781 -, -.247 161 =20 1.225 E 81 - -.qu
y 18 988 2&3 -.17 -.232 16 1.199 9 P00 R -.Log
¥ 1§ -1 . -1 -. 21 16 16 1.1 ST - 2 -.4og
B 1L 720 A9l | < 1k7 | -.19 1l 1.00L .309 | -.276 -.395
L 12 678 40| -.132| -.176 16 12 .46 252 | -.269| -.381
s 10 578 <100 | -,121| -.159 16 10 & .202 | -.258 | -.567
L 72 .06 ~.107 | -.18i 16 . 157 -.855 ¢ -.550
i 6 372 .0 -.090| -.120 16 6 L6h2 L1316 - 21 | 333
b b 2131 -025 -.O%g T 16 y . 081 | -.18L| -
L 2 .18 L0151 -, -.0%82 16 2 =g 081 | -.176] —~.265
4 o] 095 L011 | -, 0k6( -.064 16 0 . 23 - Oif -.179
5 -2 & 010 -,033| -.0 16 -2 . .03; -.167¢ - gﬁg
b3 -b -.069 .008| -.020| -.0 16 - 2oE .027 | -.1% -.220
t -g -%gg .g;g -gg; - ggs %g =& 11& .023 | -.13 ~. 262
- - . . . - .01 .02 -. -.
1 =10 -.364 .062 .021 .027 16 | -10 -.078 _833 - i’f - % :
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81 a |G|l Gl GCnlG sl e lCG| Gl CnlG
-2 24 1,151 |o. 0.1 | ~0.2 =12 2% o, 0.492 | -0.0 -0.100
-2 26 1.03 .Sﬂ <131 | -. ! -12 26 333 .ugu - % -.081
-2 24 1.0% . %; =18 -.197 -12 2l .835 -.03 -.06%
-2 22 .935 Zs -.069 | -.192 -2 ae .250 6| -.016| -.0U6
-2 20 .8 .2ag -.090 ] -.159 -12 20 . 29 22 -.002 | -.029
-2 18 769 | .23 -.077 ! -.120 -12 .566 17 017 | -.003
-2 16 .go .1 -'OES -.098 -12 16 570 126 .031 .033
-2 pLS L6008 | (143 -.0 -.08 -12 14 3191 .09 .029 .051
-2 12 '389 .102 -.0 -.07 -12 12 .28 .06 .0 0868
-2 10 Qo6 | L0689 -.0 -.05h -12 10 .18 Lol .062 .08k
-2 8 it o2 -.03| -.0 -2 & .o0sa .02 075 .102
-2 6 208 | .023 -.015| -.0 ~12 6 -.020 .01 .091 .122
-2 L .106 | 012 0 -.00k4 -12 y -.200 .013 .107 .138
-2 2 .029 | .008 .01l .011 -12 2 ~.158 .01% .120 .161
-2 0 -.050 | .007 .oz .033 ~12 ) ~. 282 .026 134 179
-2 -2 -.121 | .00 .039 . -12 -2 "E .03 .1 .190
-2 b -.222 020 L0581 .086 -12 Ty - .05 .162 .
-2 -6 -.32 .035 .0 o8y -12 -6 -.5£ 086 .18 .2
-2 -8 -lig | .08 .08 .109 -12 - -.6 .120 .20% .278
-2 -10 -.545 | 095 098 .132 =12 ~10 -.761 160 .21y 293
-l 28 1.118 | .566 -.124k | -,205 -1 889 A55 1 -.021 | - 047
- 2 1.059 | .hgz -.1121{ -.12% -1 26 .a421 . sﬁ ~.008 | -,028
—ly 2 L978 | 413 -.102 | -.16& -16 2y LThy 32 .005 | -.006
_& 22 .910| .36 | -.088| -.159 -16 22 .662 .B65 .021 .016
- 20 .88 %0 -.070| -.158 -16 20 .568 .207 .0 oig
4 18 .726 | .221 | -.o58| -.1 -16 18 75 158 . .0
4 16 . 662 180 - oEu - og -16 16 Lit L1317 L0712 .09l
U 14 574 .133 =09 ! -.0 =16 14 2 .0 .0 JA17
4 12 JAge 033 -.036] -.043 -16 12 .19 .05 .092 .135
-l 10 p Z%g .060 -.020 | -.027 -16 10 .092 oltl .104 154
“y g . .036 | -.006] -.012 -16 s . 0 027 .116 177
L 6 167 | .o%o .010 00 -16 6 -.101 .022 132 199
i i 067 { .011 022 02 -16 i -.188 .0 .146 2i5
i 2 -.010 | .c08 034 .ol -16 2 -.269 .gz 160 .
=l o - o?o .008 .OSZ .082 -16 o -.362 2 .172 253
Lt -2 -.172 ) .01 .0 081 -16 -2 =031 057 .180
L -k -.212 | ,02 .075 098 ~16 -b -.236 o077 .199 295
o -6 -.367 .ol? 092 120 =16 -6 -. 681 111 .223 338
4 -8 -.hecy .0 .107 137 -16 -& -.740 kg | [2ud 6
=4 -10 -.567 | .10k 122 .152 -16 | -0 -.839 195 .253 3 3
-8 2g 1.038 | . -.092| -.161 W
-8 26 .9%1 E?E -.Oi9 ~.138
-8 2h .910 | .385 -.0 -.118
-8 22 .829 | 518 -.0 -.306
-8 20 .42 | .256 -.0 -.086
-8 18 .652 | .201 -.0 - oga
-8 16 Z .152 -.010| -.024
-8 14 47 11 -,0051 -.012
-8 12 .37 .07 .007 .005
-_g 1g .1:{{3 ggg .018 .022
. .0 .0

-8 6 .079 016 .0 g .0?2
-8 i -.010 010 .061 . 073
-8 2 -.092 010 o074 .
-8 o -.177 015 .0%2 .110
-8 -2 ~.267 | .023 103 126
-8 -4 - 361 .03& 121 .153
R RE: I i

- - . .1 .1
-8 -10 -.661 | .129 . 12% Zgl

L3
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Table ]M—Aerodynamk characteristics of a friangular win
with various flap angles. Reynolds number, 5,300,000 ;
Mach number, 0.80.

S a |G | Cp | Cn| Gy ] al| G | Cp|Cn| G
0 20 0.962 |0.344 -leo -0.206 -4 20 o.812 |0.302 |~0.09%|-0,160
o 18 .295 | -.1k9 | - 178 -1 18 .75 3 -.069 | -.10
o 16 €25 .23 -.137 | -.168 =1 16 .71 198 -.071 [ -.08
o i1 5 %} -.1%3 -.1h9 -1 1S 612 .1h7 -.052 | -.070
o 12 (3] .1 -.1 -.130 -3 12 502 .10 -.0 -.05%
0 10 502 058 | -, 086 | -.10 -l 10 5 .0 -.032 | -.035
o g 92 .056 | -.067 |-~ -l g .290 .on2 -.010 | -.01
o 22¢ 033 | - -.060 1 6 175 | .023 .00k | .00
o L .182 L01% | -.0 -.0k2 =4 3 os%1 .012 .019 Q22
o 2 L08% 010 | -.016 | -.022 =4 2 .009 .032 oy2
0 (o} .00 .cod -.001 i 0 -, 08k .009 . 064
o -2 -.075 .009 013 .016 -k -2 =1 015 .063

o "y -.176 .016 .029 035 -~ -4 - 026 .0%81 105
o | z§ |53 | 9| e | % G - o+ B = B - B
8 -10 -.E . osg .oasﬁ .100 -1 -10 - 110 157 179
2 20 1.010 .362 |-, -2l -5 761 .272 -.052 | ~.106
2 18 .960 S | -, -.2L - 18 . 674 .21 -.029 | ~.0

2 16 878 25 | -1 -.20 -5 16 .580 .166 -.016 | ~.017
2 1 gg .1?}: =19 | -,19 -£ hL? 511 130 -.015 [}
2 12 . . -.133 | -.172 & 12 L . OKE -.002| .012
2 10 . 356 101 §-.115 | -.1 & 10 . 05% o11| .030
2 & . Eg L066 | -.095 | -.123 £ g .19 035 O3 .

2 [ g 040 | -.07 -.101 -~ 6 .0 .018 '078
2 4 . Es 022 | -.0 -.079 -8 -1 -.012 012 ost| .

2 2 .1@ 013 | - -.056 -3 2 -.098 o014 020 .11
2 o .0 008 [ -.026 | -.03 - o -.1%6 o1s .098 134
2 -2 -.0 .009 | -.022 | -.01 -8 -2 -.27 02 Al5] W1
2 -k -.1 012 .003 Q- =i -.382 .0 186
AERE AR A AR R A
2 - - . . . - . . .

2 -10 - ER 075 .055 o6l - -10 - 21 152 195 .27%
y 20 1. 388 | -1 -. 287 -12 20 .67 a - -.029
-4 18 1.% .385 - 14 -.251 -12 1€ . % 197 .013 003
i 16 .928 E -.196 | -.2 -12 16 .1i9 .oag .09
L ik LE31 .21 -.181 -.2; -12 14 o3 L111 .0 085
L 12 E 1 -.163 | -.2ik -12 12 o78 050 .100
h 10 .61 116 | -.il45 | -.1%8 -12 10 .209 o5l .06 117
L & .078 | -.125 | -, 166 -12 & 101 o3k .08 ]

L 6 .395 049 | -,105 | -.143 -12 [3 -.003 .04 .100 1
y 4 . 029 | -.08 -.119 -12 4y -.092 020 .11 185
I 2 .192 017 {-.069 | -.092 -1z 2 -.1 .025 .12 a7
3 0 . 012 | -.0% -.071 -12 0 -.271 .02 L1l 2l
I -2 .012 -.0 -, 050 -12 -2 -.353% .15 2
1 =k -, 078 011 | -,023 -.026 -12 -4 -.4k3 .06 A7 .27
N - -.175 021 -.oolz -.01k -12 -6 - .091 197 .31
I -8 - 27 L0l .Q 009 =12 -8 - . 28| .360
I -10 -.388 .068 029 030 Y -10 - — —_— -
-2 20 .85 .320 | -.111 | =.179 -16 20 . 608 .239 .028| .06L
) 18 -5t .263 | -.102 | -.128 -16 15 512 .188 o888} ,09%
-2 16 .153 .215. -.108 | -.12% -16 16 19 L1 068 .137
-2 1L . .1 -.091 | -.108 -1 1h .328 .108 0811 178
-2 iz .E‘jl .115 | -.076 | -.0%9 -6 12 .azs .078& .088( .20G
-2 10 R .gzg -.058 | -.083 -16 10 182 .063 .096| .218
-2 s 339 . -.039 | -.049 -16 8 .039 Lol .109| --m
-2 6 .232 o -.082 | -.027 -1 é -.103 030 .128 260
-2 s 132 Jo1t | —.006 | -.010 -16 b | -.183 931 L1l 285
-2 2 .0l . .008 .009 -1 2 -.231 .037 .1% 205
-2 o |-.ou0 . .o24 .og; -16 0 -.313 .0 63 . 2
-2 -2 -.12 .011 .037 .ORE - -2 -.Egg .0 791 . ?;
-2 =4 |-, 22 .020 085 | .o70 -16 - |- k82 .o82 .192] U347
-2 -6 |- izg o .0f 093 -16 -6 _— _— —| -
-2 -& - 0 .09 L118 -16 -8 -— _— — —_—
-2 -10 - 098 119 .138 =16 =10 — - ——— —
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Table V- Aerodynamic characteristics of a trigngular win
with various flap angles. Reynolds number, 5,300,000 ;
Mach number, 0.90.

S|l e |G| G| Cnl G S|l a |G| G| Cnl G
2 12 e~ | 0.160 [-0.176 — - 12 0.490 | 0.109 [-0.036 [-0.021
2 10 - 113 | -.156 -— -5 10 .gg .073 -.ozl; 0.005
2 a 486 078 | -.116 {-0.150 -6 & . - Olh " oos 031
2 6 g 2 o7 | -.092 | -.1i5 ~ 6 156 025 .029 050
2 4 .269 o -.070 | ~.089 - i 037 015 Lol o7
2 2 153 .01 -.052 | -.067 -5 2 -.053 013% T06 10
2 o} .0 011 | -.0%36 | -.0u8 -6 o - 145 016 0%z 129
2 -2 -.02 010 | -.0 -.02¢ -6 -3 -1 *ogh ‘100 *1E8
2 | € |zBR | Suien|ion % | & |-odo | logk | 122 | .
g e -'EES .o?{ 051 ‘oo "3 -6 ]-.150 | .060 | .22 | .23
2 =10 -.lee .0%3 ba 069
-£ 12 '“1 -.00 .103 .oz?
- 10 . <01 06
. - & . . . -
0 12 675 2 1ko 164 _ﬁ 207 0 ouz 088
0 10 098 | -.109 | -.132 -8 6 .101 °0 .026 118
0 8 20 062 | -.082 | -.101 -8 i -.00 ,072 .OL% 147
0 [ 7 036 | -.060 | -.071 -& 2 -, 09 .090 +0LE <175
0 i 02 0i9 | -.ok0 | -, 060 & o} ~e191 «207 .023 201
0 2 .099 012 | -.021 | -.024 £ :ﬁ. - 283 .125 « 3% .
o ) .008 | .009 {~,006 | -.009 -2 -.385 | .18 | .o52 | .274
o -2 -.08 .010 | 013 0L
o -lst -'ége .g:ﬁ 0% .gs
o] - hat' Y ) - .
Sl g [T | %2 .gi ‘088 -10 12| .37 .09 | .o20 | L7
° -0 |=585 | .0 -1 17 ey s | ifs | | ok |
~10 6 «057 | .029 0T ol
-2 12 601 | .127 |-.102 | -.220 =19 b4 --023% ~°§2 -i‘é -2‘5
-2 10 .1&7? .086 |-.075 | -.082 T 2 -2 -02% ‘13 | %59
-2 4 . 052 |=,049 -.055 230 o] —.950 .0""2 .1l$7 .2 2
ﬁ nz .030 ‘.028 -.030 10 ‘2 ~a 1 .06 .16 og
-2 JIY L016 |-.009 | -. - -§ |-di22 | J063 J69 | .
-2 2 N .010 | 010 .
'S g -.ﬁ; .ggg 821;2 .022
-2 ~i -2 .02} . o7k «081 -12 12 ST, 8696 . % - %g
-2 ] - 38 LOo | ol .103 -12 10 <237 .ous . osg -20
-2 -8 |-h460 | 067 | .106 [ .13 -12 8 iz | .08 . . é
-2 -0 [-.57% | .103 | .136 A7 -i.g g _ooee | 1957 :m 2
Y] 2 -, .023 am | a8
~12 g -, 26 2 .;I.. .%g
_" 12 546 | 117 | -.068 | -. =12 z - : . .
Ty 1w | 885 | o7k {I:o%s | oiokd -12 S| Ts | 188 | Lh0O
-l a ;06 -.020 | ~-.013
'llt 16+ ogg gis 0% ‘o%%
=l 2 -.006 011 .ggz OL7 -1 12 .272 .mi .088 «299
- 0 - 097 .012 . . 077 -1 10 0171 . 07 a%gs . sxo)g
-l -2 -.190 .O18 .07 .100 -16 8 +071 053 113 .
. -l -.295 .028 .09 131 -16 6 -.026 oYZ JA30 A7
-l -6 | -.ud0 049 115 | .1 -16 h f-.136 -—— . « 350
-4 -8 -.511 .07 .13 .197 -16 2 - 230 -— — ——
-4 -10 -.536 .11 167 -— .
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Table Vi-Aerodynamic characteristics of a friangular wing and a
fuselage for various flap angles. Reynolds number, 5,300,000,
Mach number, 0.50.

S |la | G| G| Cu| G S| a |G| Cl| Cml Gy
Iy -16 |-6.624 |0.,16 0.046 | 0.096 -3 ~-16 0,865 |0.2 0.1 0.276
. -14 -'Ehas .122 036 _327 -% -1h - EZSL . 2
i -12 -7 821 .029 «050 - =12 -.718 | .161 . g
.1 -10 -.327 .062 .020 «053 -2 -10 - J.g .119 .

L ~& -.263 .oaa 008 .016 -8 -& - . 085 .l

L -5 -.165 | .02 -.006 | 000 -5 -6 - B26 .0?3 .120

i o -.070 { 014 ~.019 | -.021 & X -229 | .0 +206

y -2 .003 | .0 -.030 | -.050 -5 -2 -.238 | .025 .089

Iy 0 082 | O -, 080 | =, 062 . 0 -.158 | 018 .0&'

L 2 166 | 019 -.82'1 -. 084 -8 2 -. 07 .01% .

L l& 2!22 .029 -.066 | =.10 - L . +OL4 .ggg

I [ . L0855 ~.0%0 | =12 - 6 .098 | .020 -

L a8 k5 | 070 ~.092 | =, 1 -£ & «193 | 032 .028

5 10 .gus .101 ~.106 | —.264 -& 10 . .0 016

1 12 5% | 137 ~o116 | =122 -8 12 .36 | . .Q05 ~.007
I pLd JT43 | 183 -~ 114 | =190 -« 14 475 | .112 |-.005 -.029
I 16 - .22 -,122 | -,230 - 16 «563 ] (152 |-.018 - 053
B 15 .a% - ~.120 | =214 -8 18 658 | 202 |-.029 ~. 073
] -16 | =.701 | .1 L0781 . -1z | -16 .92 | .28 . L

o -1 -.-6,1'6( o1 .070 .1?{ -12 -1 ~.50k | .2 . 9%

[ -}g T8 .%75 . E 'é" :115 -{% ~. &0k .%; .197

8 -5 -.237 | 050 L0853 .069 -1z -8 —.RE 111 o1

° -6 | -.2k0 | om0 ;0% | .050 Y -6 =517 | <o 1

o - ~o 1l o:1L£ .g(l)g .0%0 -12 -k ~-. 11 . o1

0 -2 -.06 .0 N .011 1?2 -2 ~ «038 «129

o 0 + 01! <011 ~.005 | =008 -12 0 ~.283 | 026 116

o 2 <09 .013 ~.016 | -.02 =12 2 ~al .020 .10

0 i 178 | 019 ~,028 | -, 089 12 - ~.078 | 016 .

0 6 %6:! .0Z3 ~.03% | -, 068 -1z 6 L013 | . .0%2

0 3 . 05k -0 - -12 g 107 | .c29 .

0 10 . O¥1 - -+103 -12 1c .207 | 046 .

o 12 'E 0 | 113 -0 -.119 =12 12 .29; 063 .OfL

o i £26 | .2 -e077 { -1 -~12 ik . <098 03

o 16 715 | .154 -, 087 | =1 -12 16 . 126 .021 -
o 1% 801 | .2’ <, 108 | -, -1z 1% 582 | .1#2 . 007 -.023
-2 -16 -T2 | .206 099 | 132 -16 =16 ~977 | .m7 221

-2 =1 -.678 | 163 .095 1 .150 -16 -1 - 953 Zgg .220

2 -12 -.272 . 08 .13 .:.g -12 ~. 323 | . .

-2 -10 ~E77 ] . . Z «11 =1 ~-1G ~a732 | o181 230

-2 - -5 .0 . «098 =16 -8 - Zgg 140 223

- -5 -2 . . «079 =16 -6 - «105 .ig;

-2 -t | -a192 | . .035 | .060 -1§ -4 -.496 | 073 | .

-2 -2 -.106 | 013 02k | L0389 -16 -2 -. 101 .&g «165

2 0 | -.026 | .011 .0 | .020 -14 9 “220 | . . E

-2 2 0 . . <000 -16 2 -.246 | 08 | .

5 i 1 +017 -.008 | -,020 -16 3 -.163 | .024 o1

-2 6 .2 029 -021 | =025 16 6 -072 | 023 W12

-2 s 2211 . -.0 -.o;l -16 & .020 | .029 111

-2 10 JHik | 073 | -. -0 =16 10 119 | .04l .036

= 1 . 103 | -.0 -.088 -16 12 «213 | 061 +083

2 1 . J2h9 | -,087 | -.201 -5 14 « 30 | 087 +06

& 16 570 | .18 - =133 -1 16 A0 | . .

> 18 oT o2 -.079 | =158 =1 1% «505 | .163 .

X -16 -.7%2 | 222 122 | .213

= -1l -.E 178 . o1

| 32 | ik | i@ | laoel g
- Y - . . .

3| N || | | i

. 32 ] . .g}s <111

=4 - -2 .022 .060 | .092

-4 -2 .1 +01 .ohsz «0b9

It ) -,070 | 013 .0 .

4 g .008 | 012 . 01'2; 028

-1 L 093] . . 2007

-ia 6 184 | .02 ~.00L | =.0L3

- & .279 | .of =e013 j =031

2 10 375 | L0685 -.026 | -.0h%

& 12 J70 .gl‘g —.036 | -.063

i 1% 45 | . -.0t0 | =07

it 16 L33 | 170 —.gzo =1

—I-I- 18 L] 0225 bt l —1126
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Table VII-Aerodynamic characteristics of a Iriangular wing and a
fuselage for various flap angles. Reynolds number, 5,300000 ;
Mach number, 0.60. .

S |la |G| Cp| Cn| Gy S| e |G| Gl Cul G
-} =16 [-0.6% 0172 | 0,024 | 0,203 -8 =16 |-0.%80 | 0.25 0.176 | 0.282
b =1k . -.E »120 050 | 061 -8 -1k -. 83 21 . 62 «261
L -12 -.328 . 0% | .0 -8 ~-12 -.Zso .162 1 242
I =20 . | =. 063 0362 .0 -8 =10 -.632 12 154 .225
13 -8 | -.26 . t N .02 -& -8 | -.53% .088 128 o213
L -6 -.1 .02 ~e 007 |=.00 -8 -6 -Gz 060 .12 o1
Y -4 ].-,072 03 | -,02) |-.02 -£ -4 | -.32 | .03 .10 o1
y -2 .010 011 | —.032 l- 0b -8 -2 .2 .02 . 131
3 0 .092 01l | =03 |[-.06 -8 0 -.131; .01 <077 +110
y 2 %1 020 | .0 -.088 -8 2 -.o?? .02k .aZs .

4 u 02 s .030 - 8 -om -s ‘I- .010 .Olh' [} 3 .%
4 6 « 355 JOU7 | — 083 |-,13% -4 6 .100 .021 .ofy | .o47
') ] . 078 | =e099 |~.1 -5 & «19 .0 .028 .028
I 10 . L1081 -.212 |-01 -8 0 .25 <05 <014 .

i3 12 . L1483 | 122 | =194 -% 12 «35 | LO8Z| .008 | -.007
L 1k . -1G -e135 |-.21 -8 14 g <11 |-0.00% | -.02
L 16 -&70 o2 =2 -8 16 . .159 |-0.017 | ~.0
.3 14 <912 .301 | .. 144 -,25% -8 18 &70 .20? -0,0%0 | ~.073
o -18 | -.797 | .2 +094 | 178 -12 16 {-1,022 «291 218 | .35
4] =1 - 710 ol «073 | .161 -2 =14 ~.915 .291 — _gsas
0 =1 -.630 .1 <085 | 123 -12 -12 -. 8 .132 .207 « 320
o -12 ~. 543 151 .070 | .108 -12 =10 - o1 .198 .

[] -lo e 1] 507 oo 0059 -12 -8 -.229 . 2 '189 -292
[>] -8 —. .0251) .0 «070 -12 -6 - «08 «173 «270
o -6 -2l . .033 | ,050 =12 -4 -5 .0 «152 .223
0 -4 —e 1l 017 019 | .0 -12 -2 ~. 320 .0 «136 »203
0 =2 -.063 .013 007 | 010 =12 0 ~.243 .02 .123 3
0 0 017 011 | =004 |=-.010 =12 2 Y .020 «10 +160
0 2 +095 .01 -.015 |=-.0%0 -12 L | -.07% 016 .Oi .

o y <180 .c20 | -, -.0 -12 6 .015 .019 . .

o [ .270 024 | -, 041 |~-,070 -12 s .110 031 .070 .

0 s .g,zo 058 | -0 -.091 =12 10 .2 . Olt8 «0 067
o 10 165 «082 | ~,070 [-.108 -12 12 .30 070 . .

o 12 .Eso 216 | -,081 -.112J =12 W L1403 | 101 033 oéaz
g %‘é <660 %gz :.ggﬁ -.% 4 -:{2 16 48¢ .1& «017 -.OOE
P 18 . J258 | =,206 |-.192 2 18 °5 -3 "005 | 01

-2 ~18 - 836 -267 11 211 =16 =16 -. 986 « 28 2 .

-2 -16 - ZSO 11 .10 el Y -4 - 390 «291 __55 . gg

-2 -4 -.690 <170 2102 | 4163 =1 -12 -. %86 233 R-17 % « B4

-2 -12 -+ 530 $1238 «092 | 139 -16 =10 -. 803 189 237 . 288

-2 -10 - 2 086 <081 | (119 ..:Lg -8 -.Zgg «14G «EX0 « 380

-2 :g -. 58 osh; <068 | .10 -1 -£ [ - «108 23k | 357

-.290 .0 '°§95 « 080 -16 =i} -.liss 070 «181 288

-2 =k 1,192 .02 .0 «060 -16 -2 - Ogg .169 278

-2 -2 -.109 +0L .027 | .038 -16 0 | -.%6 . W1 268

-2 ) -.025 .02 '8%2 .018 -16 2 -.247 .030 o1 o2

2 .0 .012 . ~+002 -16 b 1 -.163 .026 . .22
i 2 .08 | —.008 |-,022 -16 6 -, 072 « 02 . .200
-2 6 .230 .029 | -.021 |-,0k0 -16 8 .020 | .030 | .112 .1%
& » 326 048 | -,036 f-.060 -16 10 «120 » Olidte »100 ol
10 H22 078 | -, =077 <16 12 .220 054 . 2117
12 .219 106 | —.060 |-.093 =16 15 . 220 <091 070 082
}'2 osg% . »%ng —-ggg -'i&g —16 16 .‘I-?.O . 7 . 0055

-2 16 -g%8 -t I et 13 I 16 1% Je5 171 2081 0%
-4 ~-18 1-.875 | .282 | .137 | .216 VW
-4 ~16 - 788 ?.gf a2 | 223
- -1 |-, 7H . .121 | .197
-4 ~12 -635 .136 JA16 | 4178
-4 -10 -.gm. .0 104 | .15%
=R A A
" T -1 1 .026 .oZo 0 3
" -2 “o1 007 LO46 | . ouz
- 0 -, 070 012 «0 .
<l 2 001 012 .02 027
-l L 095 .012 012 { .
=} & <155 02 +00L |-.01%

N -] 283 O3 | ~.01l |-.0
-k 0. ] .z 066 | -, - z
—’-l- 12 .lFTS » —.039 -

-h 1k .2 5 133 | =043 =07k
-4 16 . . ~e053 [~.21
- 1% 750 .2 -.086 |=.1
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Tabls VIII-Aerodynamic  characferistics of a lrionguiar wing and a
fuselage for various flap angles. Reynolds number, 5,300,000 ;
Mach number, 080.

S| a |G |C|Cm|G S|l e |G| Co| Om| G
- -0, e.1 0 — g -1k |-5.667 0.1 0.09% | o.1h1
e S d -2 Rl et %% 8 |t |2:378|%uf8 | | i
'l -12 -.h85| .102 | .o3% . 0 -10 -.kr2 | .os Oga .10
o —'Z‘:{g i oz | 0% o T E - 3563 032 ¢ 'SEE
£ |Z¢ Z:190| -o26 | -.00€ | -lo1 o i Z.186 | .oi 03] 0%
5 -h -.073 .011 -.ozo -.037 0 -2 -.0 .01 . .008
'S -2 .020| .01k | -.0f2 | -.0 o Q 020 | 012 | - ~ .01k
3 0 17| .01 -.025{ -.0% a 2 00| 015 | -.020(-.036
I 2 97 .G -0 -.100 Q h L1901t .022 | -.038] -.056
K : 2520 som | Tiier [ a : 592 | (0% | Z:0% | 1363
L 5 :1{35 Zogg o120 | “lige o 10 L] 092 | -.08k]-.12
B 10 .230 A2 | -1 -.2 o 12 o2 | 130 | -.100] -.1%
s 12 . 1;2 =181 | -.2 o ik . (172 | ~.108)]-.15
i. %% 751 %53 -.178 | -.2 2 %s ZE -29 -_:999 - 12-823
5 18 it Sl QN -'§7I}7 0
-2 -16 - ug . LW _— -l -16 -.820 | .2ha Jds1] -—
-2 -1 -.iz 3% 127 | .1m -5 -1k -.Zaso .202 (168 | .225
2 -12 - go . .1:912 .16 -1 -12 -.68% 152 . .207
-2 -10 -.; bt 086 | .0 .13 -5 -10 -272 .109 12 .181
2 - g -.3%1; .863 .073 117 j - g - ? '°E .%gi .%5
2 1y |z 82 |08 e Rl S el =/ S - 067 | 1180
-2 -2 -.112 | .o 028 | . o42 -4 - -.160 | .08 .052 | L0785
-2 <) -.086 | .01 .01 .01 A o -.071 | .o14 037 05
-2 2 .oEu .01k .Q0k |00 i 2 Q10 | .01 037
-2 i JA87 | L019 | -,021 [.02 -t Y 100 | .01 .013 £
-2 6 246 0;3 -.027 [.ohy -~ 6 . .ozé -.00% |-.012
-2 & Ea . -.043 .0 i & 2302 | Jof -.01§ -.032
-2 10 N .08 -0 [~.087 10 Los | .o7h -'oas -.051
-2 12 EE L1 -.073 k.10 -k 12 .507 | .106 | -. -.067
-2 {"g '7011& .égg -.og -.11 j %lg '2%% ‘i; -.ogg -.27]9_
2 1 — | jmo | =27 Fiare -4 18 7 | 235 | ~los3 |-l
-% -1 -1.000 | .2%0 .2 — =12 -16 - .316 .2 —_—
-5 -1 -.878 | .235 .zﬁ 28 -2 -1k -.830 gﬁa .z%’ .360
& -12 -.786 | .187 | .201 | .28 1z -12 -.847 §.21 . .385 -
-4 -10 -.687 | .1ko -186 | .2713 -12 -10 -.749 {.170 232 .393%
-8 -8 -.582 | .101 167 .zg 12 -8 -.651 |.127 - .375
- -6 -.B66 | .0é5 .ma . 12 -6 - .090 .15 . Ko
-2 -5k -3 o5 | .12 .187 ~12 -k -5 .osz S163 | .2a2
- -2 -.2 o 106 | .162 -12 -2 -.233 .ol -1 J265
-& o -.1 0 .086 13;_ -2 ¢ - .04 .132 | .2%0
& 2 -.081 | .o01% .0 . -12 2 -1 .026 .181 | .209
=% i .001 o017 .0 .oak =12 L -.077 |.024% L1068 | .1
-& 6 .1 .025 .ou5 | .062 -12 6 .019 |.027 L091 | .14s
-& g .210 | .o038 .029 | oko ~12 8 . .038 075 | .12
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Table IX—Aerodynamic characteristics of a friangular wing and a
fuselage for various flap angles. Reynolds number, 5,300,000 ;
Mach number, 0.90.
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Figure | — Semispan mode! of a friangular wing of aspect
ratio 2 ltesied i the Ames I2-foof pressure wind lunnel.
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A-11511
Flgure 2.— The semispan triangular wing with sharp ridge lines
and sharp leading edge mounted 1n the Ames 12—foot pressure
wind tunnel.

Figure 3.— The triangular wing with rounded ridge lines and a
rounded leading edge.
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Nole: Dimensions shown in inches
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Figurs 4-The wing-body combinalion lssted Iin 1the Ames [2-foof pressura wind funnel.
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Hinge-moment coefficient, G,
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Hinge-moment coefficient, G,
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